Objective. To identify factors, individual and work related, influencing work ability, and to assess the association between work ability and employment status, activities of daily life (ADLs) and quality of life in patients with SSc.
Introduction
Adult life is markedly influenced by employment. Work creates routines for individual and family, and influences the balance of activities of daily life (ADLs) [1, 2] . Long periods of absence from work due to unemployment are often accompanied by loss of social status and life roles, and have economic consequences for the individual [3, 4] . Reduced work ability leading to limitations in employment status and sick leave is a common consequence of various rheumatic diseases [5, 6] . However, published reports have mainly focused on measuring the prevalence of, and identifying, risk factors for work disability in RA, and little has been published on other CTDs. Knowledge concerning work ability and factors affecting it is limited in SSc.
SSc is an autoimmune disease characterized by microvascular injury and excessive fibrosis of skin and internal organs [7] . Two subsets of SSc are distinguished: lcSSc and dcSSc [8] . Their extent and course differ. The dcSSc subset is characterized by more extensive skin thickening and earlier involvement of internal organs [8] . Symptoms commonly occurring in SSc, such as RP, pain, shortness of breath and fatigue, impact on many dimensions of individual life including the performance of daily activities [9] [10] [11] .
Work ability is a multifactorial phenomenon, which can be defined as a worker's capability to manage work tasks taking into account individual factors such as physical and psychological capacity, as well as specific work demands, and also includes factors outside the working life [12] . A major work-related risk factor in rheumatic diseases is the physical demand level of the work, and extensive occupational use of hands seems to be especially problematic for individuals with RA [13] . Impaired hand function is also common in SSc, and impaired grip force and dexterity seem to influence employment status [14] . Furthermore, we have shown that 50% of women with lcSSc were restricted in employment status and that fewer working hours were associated with poorer well-being [14] . Work ability, however besides health resources, is also influenced by other individual factors such as competence, motivation and attitudes [15] and work-related factors such as the supervisor's attitudes and workplace ergonomics, job autonomy and individual control of workplace activities as well as environmental factors and social circumstances [16] . If this broad spectrum of factors could be identified and addressed specifically with appropriate therapy, work ability would possibly be better preserved. Thus, the aim of this study was to identify factors, individual and work-related that influenced the ability to work. Additional objectives were to investigate associations between work ability, employment status, ADLs and quality of life.
Materials and methods

Subjects
The individuals included in this study had to be of working age (20-65 years old); live in the southern region of Sweden (with a population of 1.2 million); fulfil the ACR criteria for SSc [17] ; and have adequate knowledge of Swedish. Seventy-six patients fulfilled the inclusion criteria.
Methods
In the autumn of 2008, data were collected from a selfreported questionnaire. The questionnaire was composed of different validated instruments when available in a Swedish version. The data collection comprised assessments of individual and work-related factors. Work ability was regarded as the outcome variable. Sociodemographic characteristics, clinical features and work-related factors were regarded as factors possibly influencing work ability. Employment status, ADLs and quality of life were assessed to explore the associations between these variables and work ability.
A letter explaining the purpose of the study and consent details in accordance with the Declaration of Helsinki, together with the questionnaire, and stamped return envelopes were mailed to the patients. Objective disease variables were assessed by a rheumatologist (A.S. and R.H.) within the context of our prospective follow-up. The study was approved by the local research ethics committee, regional ethical review board Lund University, Lund, Sweden.
Outcome variable. Work ability was assessed with the Work Ability Index (WAI) [18] , which is a self-administered questionnaire comprising seven items considering the demands of work, the worker's health status and resources. The items are grouped according to: (i) estimation of current work ability compared with lifetime best; (ii) work ability in relation to physical and mental demands of the work; (iii) number of diagnosed diseases; (iv) estimation of work impairment due to diseases; (v) sick leave during the past year; (vi) own prognosis of work ability after 2 years; and (vii) psychological resources. For each item, a single-item score is obtained. The final WAI score is calculated as the sum of all single-item scores and it has a range of 7-49 points. Higher scores on the WAI indicate better work ability. Based on this score the individual's work ability can be classified into four categories: poor (7-27 points); moderate (28-36 points); good (37-43 points); and excellent (44-49 points) [18] . In the present study, the categories good and excellent have been merged into one group.
Individual factors Socio-demographic variables. Data on the patients' age, marital status, education, children living in the household and employment status at the time of the survey were collected. The patients were asked about their current employment status and were divided into three subgroups on the basis of the degree of sick leave: (i) no sick leave; (ii) partial sick leave; and (iii) full-time sick leave or disability pension.
Objective disease variable. Disease duration was defined from the onset of skin involvement. Skin involvement was quantified using the modified Rodnan skin score, based on palpation of 17 anatomic sites scored on a 0-3 scale. The scores for all sites were summed to give a total skin score with a maximum possible value of 51 [19] . Pulmonary function was determined by vital capacity (VC), as measured with a Bernstein spirometer. The results are reported as a percentage of the predicted normal value (p%).
Perceived symptoms. The amount of problems with RP, pitting scars or ulcers, shortness of breath, general stiffness and pain, fatigue and impaired hand function were reported by the patients, using a visual analogue scale (VAS) consisting of a 100-mm line with the endpoints 'no problem at all' and 'worst possible problem'.
Assessment of daily activities. Subjects completed the self-administered 11-item scleroderma functional score (FS) [20] and the satisfaction with daily occupations (SDO) instrument [21] . The FS consists of 11 daily activities within self-care and household chores. Nine items are related to upper extremity function and two items to muscle weakness and lower extremity function. Each item is scored from 0 (able to perform in a normal manner) to 3 (impossible to perform), all items are summed giving a possible maximum rate of 33 points.
The SDO is a self-administered screening instrument, comprising nine questions regarding the activity areas of work, leisure, household chores and self-care. The patient answers if the activities are performed, and rates satisfaction with the respective activity areas. The scale used for the satisfaction questions is graded from 1 (could not be worse) to 7 (could not be better). The rates for each question are summed and divided by the number of answered questions, resulting in a total SDO score between 1 and 7. The SDO has shown good internal consistency and construct validity for individuals with SSc [22] . In this study, satisfaction with the activity area is presented.
Health-related quality of life. The SF-12 is the short form of the SF-36 health survey, which was developed within the framework of the Medical Outcomes Study [23] . The SF-12 eight sub-dimensions are summed to a physical component summary scale (SF12-PCS) and a mental component summary scale (SF12-MCS) [24] . The transformed SF-12 scores are standardized from 0 to 100. Higher values represent a higher quality of life. The SF-12 is a frequently used measure within rheumatic diseases and studies have confirmed good correlations between the summary scales of the SF-36 and SF-12 [24] .
Life satisfaction. Assessment of subjective life satisfaction was performed by means of the Manchester Short Assessment of Quality of Life (MANSA) [25] . The items focus on satisfaction with life as a whole and with different life domains. The ratings are made on a 7-point scale, where 1 corresponds to could not be worse and 7 to could not be better. A mean score of the items is calculated and gives a total score between 1 and 7. The MANSA instrument has been shown to have good internal consistency and satisfactory construct validity for women with SSc [22] .
Work-related factors. Demands at work were reported by the patients by answering the questions 'How do you want to describe your work physically and mentally'. The alternatives were: heavy, moderate and easy. The alternatives were considered as ordinal data ranging from 1 to 3. Most prominent characteristics of work (e.g. stressful, outdoor work and active work) as well as symptoms most limitative to work were noted in free words by the patients.
For empowerment in the workplace, the Swedish translation of Spreitzer's empowerment scale [26] was used. The 12-item scale is a 7-point Likert scale, ranging from strongly disagree to strongly agree. The scale includes the four dimensions and subscales: meaning, competence, self-determination and impact [26] .
Psychosocial support and adaptations at the workplace. Six items drawn from the work environment impact scale [27] were modified to assess social support, help of colleagues and adaptations of work pace. The scale is a 4-point Likert scale, ranging from strongly disagree to strongly agree (1-4).
Statistical analysis
Missing values for items within pre-existing scales were handled in accordance with procedures for that scale. The answers of the SDO were summarized into a satisfaction scale. The responses regarding the MANSA were analysed as a mean score for the whole MANSA. The dimensions/subscales: meaning and competence, in the empowerment scale were regarded as individual factors and self-determination and impact were regarded as workrelated factors.
Non-parametric tests were used. Differences between subgroups in employment status and WAI were measured using chi-square test for categorical variables and Kruskal-Wallis test for continuous variables. Correlations were measured using Spearman's correlation coefficient. All P-values were two-tailed and we considered P 4 0.05 as statistically significant. For statistical analyses the software package SPSS (SPSS Inc, Chicago, US), version 11 was used.
Results
Fifty-seven of 76 (75%) approached patients returned the questionnaire. The non-responders did not differ from participants in terms of age, gender, disease subset or disease duration. Table 1 presents socio-demographic and clinical features of the whole group, consisting of the 57 patients returning the questionnaire.
Employment status in the whole group
Thirty-six out of 57 were employed. Sixteen patients worked without any sickness benefit, 20 were partially on sick leave and 21 were on full-time sick leave or disability pension. Five of the patients had received pension within the first 5 years after the disease onset. The patients without sickness benefit were significantly younger (P < 0.05), perceived less problem with pitting scars or ulcers, shortness of breath, general stiffness and pain, fatigue and impaired hand function than patients with partial or full-time sick leave (P < 0.05). No other significant differences concerning socio-demographics, RP or objective variables were found between the groups with different employment status.
Work ability
Seven patients had received disability pension >10 years before the survey and were excluded from the analysis of factors influencing work ability. An additional two patients were excluded because of incomplete questionnaires.
Thus, the remaining 48 patients were investigated regarding work ability. The median [interquartile range (IQR)] WAI was 32 (16.8-37) points. This study group was divided into three subgroups on the basis of the WAI score. Thirteen patients had good or excellent WAI (>36), 15 had less good (28-36) and 20 had poor WAI (<28). The correlation between employment status and WAI was strong, (r s = 0.79, P < 0.001). Five patients with less good WAI had no sickness benefit (Table 2) , three of these patients did not have any employment (one had got service pension and two were housewives). The two employed patients were <40 years old, had children living at home and had compulsory education. Seventeen of the 48 patients were office clerks or administrators, 4 were teachers, 11 worked with nursing and child care, 7 were shop assistants, 5 worked as cleaners or mechanics and 4 did not report any profession. The two most prominent work-related problems expressed by the patients were: demands on hand/arm function (37 patients) and workplace stress (25 patients).
At work, the patients were mostly limited by impaired hand function (16 patients), RP and ulcers (13 patients) and fatigue (10 patients). The work demands were described as physically hard by 5, moderate by 20 and No sickness benefit (n = 16) 11 5 Partially on sick leave (n = 18) 2 9 7 Full-time sick leave or disability pension (n = 14) 1 13
Chi-square test (r s = 0.79, P < 0.001).
easy by 13. The mental work demands were described as hard by 7, moderate by 31 and easy by 10. Most of the patients received good support from those around and kind colleagues. The work-related factors in the different subgroups of WAI are shown in Table 3 .
Comparisons between different subgroups of WAI Individual factors. There were no significant differences between the WAI groups and socio-demographics, disease duration or degree of skin and lung involvement even though the median age seems to be higher in patients with poor WAI (Table 1) . Patients with good WAI expressed significantly less perceived symptoms except concerning RP and shortness of breath. The most pronounced differences between the groups were found in general pain, fatigue, hand function and competence (i.e. having the skills and abilities necessary to perform the job well; P < 0.001). Patients with better WAI had better ADL capacity and SDO and had greater satisfaction with life (P < 0.01; Table 1 ).
Work-related factors. The most significant difference between the groups was the possibility of adaptations at work (P < 0.01) and the patient's impact (i.e. influence over strategic, administrative or operational outcomes at work; P < 0.01). Furthermore, patients with good WAI perceived their jobs as less mentally demanding and had better support from family and friends than those with poorer WAI (P < 0.05; Table 3 ).
Correlations between employment status, individual factors and work-related factors
Poorer employment status was associated with older age at disease onset (r s = 0.35, P < 0.05). No other correlations were found between employment status and sociodemographics, disease duration or degree of skin and lung involvement. However, all self-perceived symptoms were significantly correlated with employment status, and the strongest correlation was found between poorer employment status and higher degree of fatigue (r s = 0.63, P < 0.001), general pain (r s = 0.69, P < 0.001), ulcers (r s = 0.54, P < 0.001) and impaired hand function (r s = 0.53, P < 0.001). Employment status was also significantly correlated with more competence (r s = 0.59, P < 0.001). Concerning work-related factors, we found the strongest correlation between employment status and less mentally demanding jobs (r s = 0.49, P < 0.01) and better possibility of adaptations of work pace (r s = 0.45, P < 0.01). Support from those around (r s = 0.34, P < 0.05) and helpful colleagues were also significantly correlated with employment status (r s = 0.35, P < 0.05). No other correlations were found.
Discussion
Work ability is a multifactorial phenomenon, depending on individual resources, demands at work and environmental factors. Employment status is influenced not only by work ability but also by access to a job, social insurance systems and probably also the economic situation of the person. In this study, we found that work disability is a major problem in patients with SSc. More than one-third of the patients were outside the labour market and >40% perceived their work ability as unsatisfactory. This result of loss of employment status is rather consistent with studies by Quimet et al. [28] and Hudson et al. [29] who reported rates of 55.7 and 21%, respectively, in patients with SSc. Both studies included more patients with diffuse Demands at work ranging from hard (1) to easy (3); support and adaptations at workplace and support outside workplace ranging from strongly disagree (1) to strongly agree (4); empowerment scale ranging from strongly disagree (1) to strongly agree (7) . Statistically significant differences are indicated in bold.
a High number: negative. b Low number: negative.
www.rheumatology.oxfordjournals.org skin involvement, and Hudson et al. [29] found a significant correlation between work disability and diffuse skin involvement. We found no evidence that disease duration or degree of skin and lung involvement influenced work ability. A possible explanation could be that this study group had a rather mild disease, and that the sample size was rather small and homogeneous hampering the detection of subtle differences. However, perceived symptoms such as general pain, fatigue and impaired hand function were strongly associated with both work ability and employment status. Impaired hand function is common in SSc, and previous studies have clearly demonstrated relationships between impaired hand function and difficulties in ADLs [11, 30] . The influence of hand function on work ability is therefore not surprising, especially considering that white-collar jobs and jobs demanding hand use were over-represented in this study. It is important to appreciate that hand function is affected not only by the skin sclerosis, but also heavily by the vascular involvement causing RP, ulcers and by subsequent pain [31] . The results demonstrate the importance of interventions improving or at least maintaining hand function to the best possible in an effort to facilitate the individual's ability to carry on working and to participate in other ADLs.
Fatigue is a common problem in the majority of rheumatological disorders and has earlier been reported to be a risk factor for work disability in RA and SLE [32] [33] [34] . In SSc, fatigue has been found to be associated with greater pain, poorer physical function and well-being [35, 36] and now we can report that it is also a factor with significant influence on work ability. Although difficult to treat, the recognition and acceptance of the patients' fatigue may relieve the patients of worries about underlying causes.
Low support from workplace companions has been identified as an important determinant of work stress, and in this study we found that understanding and helpful colleagues support work ability, even though the possibility of adapting work pace and the patient's impact at work seemed to be more important. The importance of adaptations and influence at work identified in this article lends strong support to the need for work guidance. This may include adaptation of work intensity, ergonomic modifications at the working place and flexibility of working hours. This implies however that the patients must disclose information about SSc to employers and colleagues, which may pose a problem because of apprehension for negative consequences such as work loss and loss of career advancement as well as fear of bitterness from colleagues for receiving preferential treatment. In this study, we found that patients with better confidence to perform their job had a better WAI, which emphasizes the importance of helping patients to develop strategies to reduce potential future difficulties and to take control over their work situation. The ability to maintain a work role depends, however, not only on requirements at work, but also on the responsibilities outside working hours, the interplay between different activities, and the ability to balance multiple roles [33, 37] . In the present study, patients with good WAI had good social support, which might imply better assistance in household activities and therefore better balance in daily activities.
In this study, mental job challenges seemed to have a greater influence on work ability than physical demands. In part, this is explained by the fact that only 14% of the patients in our study described their jobs as physically heavy. An alternative interpretation is that physical demand is a risk factor for patients with more physical limitations whereas pain and fatigue, causing low energy and decreasing concentration results in a poorer tolerance towards mental job demands. This result suggests that cognitive function should be further investigated in patients with SSc. Furthermore, psychological stress influences peripheral circulation negatively by causing vasospasm.
Work can be an important source of identity and self-esteem [38] . In this study, we found that patients with better WAI perceived a better life satisfaction but remarkably not health-related quality of life. It is however unclear whether work disability impairs life satisfaction, or inversely poorer life satisfaction results in poorer work ability.
Some potential limitations of our study require comment. The rather low number of participants means that a certain degree of caution must be applied when interpreting the results, especially concerning the subgroups. Due to many comparisons P-values between 0.05 and 0.01 could arise by chance and should therefore also be interpreted with a certain degree of caution. The study group consisted of only four men, and 10 of the patients had dcSSc. Therefore, the conclusions may be mainly valid for females with the lcSSc subset. Furthermore, society economics obviously has a major impact on employment status. The material for this study was collected before the international economic crisis had its full impact on Sweden. The result of this study might give a different picture had it been started during the current economic depression.
In conclusion, work disability is a major problem in SSc. Pain and fatigue are the dominating factors reducing work ability and are difficult to ameliorate by available medical treatment. However, successful treatment of vascular manifestations may improve hand function to meet the requirements to work. Employment interventions should include support in job adaptations as well as selfmanagement strategies to help patients deal with pain and fatigue and to enhance the confidence to perform their work.
Rheumatology key messages
. Work disability is a major problem in SSc. . Work ability is above all influenced by pain, fatigue, impaired hand function, adaptations of work pace and their impact on work.
